Differences in kinetic properties of phospho and dephospho forms of fructose-6-phosphate, 2-kinase and fructose 2,6-bisphosphatase.
Fructose-6-P,2-kinase:fructose 2,6-bisphosphatase has been purified to homogeneity. The ratio of the activities of fructose-6-P,2-kinase to fructose 2,6-bisphosphatase is 1.2. The enzyme ("native") contains 0.2 mol of phosphate/mol of subunit, and it is fully phosphorylated to 0.96 mol of phosphate/mol of subunit by cAMP-dependent protein kinase. Kinetic behavior of the native and phosphorylated forms of these enzymes was investigated. Both native and phosphofructose-6-P,2-kinase show sigmoidal kinetics with respect to fructose-6-P with an apparent K0.5 of 15 microM and 50 microM, respectively. The Hill coefficients are also increased from 1.3 to 2 by phosphorylation. The initial velocity patterns with respect to ATP follows Michaelis-Menten kinetics but the K0.5 of the phosphoenzyme (0.5 mM) is higher than that of the native enzyme (0.25 mM). The native fructose 2,6-bisphosphatase shows a biphasic saturation curve with respect to fructose-2,6-P2 which appears to be negatively cooperative. The phosphofructose 2,6-bisphosphatase, however, exhibits no cooperativity, and the apparent K0.5 for the substrate is 0.5 microM. Both forms of the phosphatase show the same Vmax. Based on these results possible allosteric regulation of fructose-6-P, 2-kinase and fructose 2,6-bisphosphatase in a reciprocal manner in vivo is discussed.